FEV1% predicted: For certain observations, it was necessary to convert raw FEV1 values to FEV1% predicted. FEV1 units were extracted from THIN and showed that raw FEV1 may be in liters, % predicted, or with a missing unit. The FEV1 unit variable had substantially more missingness than the raw FEV1 and was thus found to be unreliable. We used four assumptions to translate raw FEV1 into % predicted.
1.
If raw FEV1 was greater than or equal to 0.1 and less than 0.3 then these values were multiplied by 100 to obtain FEV1% predicted.
2.
If the FEV1 raw value was greater than or equal to 10 and less than or equal to 160 then it was assumed that this was already FEV1% predicted.
3.
If raw FEV1 was less than 10 and greater than or equal to 0.3, this represented a liter value.
In these instances, we had to calculate expected FEV1 values for each patient for each year using that patient's age, height, and gender. The equation (called HSE) to calculate expected FEV1 values was developed specifically for the English population (1) and gives very similar results to the GLI equations (2) , the latter of which seemed more suitable for more diverse populations and for international cohorts. The HSE equation is given below.
4.
If after 1 through 3, the converted FEV1% predicted remained greater than 160 or less than 10, then we assumed that these were errors and we converted these measurements to missing observations. 
